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(54) DIFLUOROPROSTAGLANDIN DERIVATIVE AND ITS USE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound having excellent intraocular pressure- 
decreasing activities, hardly providing eye irritation and 
influence to ocular tissue such as cornea, iris and 
conjunctiva, and also excellent in persistance of the 
activities, and suitably usable as a medicine for an eye 
disease. 

SOLUTION: This compound is a fluorine-containing 
prostaglandin derivative of the formula [A is ethylene, 
vinylene, ethynylene or the like; R1 is a 3-8C alkyl, a 3- 
8C alkenyl or the like; R2 and R3 are each independently 
H, acyl or the like; X is CH2„0 or the like; Z is OR4 (R4 
is H, an alkyl, an alkynyl, an alkenyl or the like), NHCOR5 
(R5 is the same as R4) or the like] or a salt thereof, for 
example, 1 6-phenoxy-1 5~deoxy-1 5,1 5-difluoro- 
17,18,19,20- tetranorprostaglandin F2a is cited. For 
example, a compound of the formula can be synthesized 
by using a Corey lactone as a starting material and 
further using a method similar to general Prostaglandin 
F2ol 
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^^;l/& l- (3-yf-;l/7xx;l/) x^;i/S. l - 

(3-^PP7xx;l/) x^;l/g. 1- (3-hU7;l/ 

tD^f;i/7i-;W x^;bSs l- (3-7WD7 
x x;i/) x7;b&, l- (3-7o*7i-;W x^/P 
S> 2- (3-^^;V7xx;l/) xf-;l/g. 2- (3- 




(7) 



11 

^nn7xc;W xf;l/g, 2- (3-h'J7^n^ 
f;l/7i-;W xf/l/& 2- (3-7Mn7i- 
;W xf 2- (3-70*71-^) xf;l/& 
l-;*f;l/-2- (3-^^7i-W x^;l/S, 1 
-*f;l/-2- (3-?PP7xX/l<) xf;Ug, 1 - 
,*f;l/-2- (3-F'J7^n^f;V7i-;W xf- 
l-^f)V-2- (3-7Mn7i^) if 
;l/B, i-^f*-2- (3-7*n*7i-W xf* 



[0 0 4 5] R 4 ~K' tLT(i> WftU B&g£ 

[0046] z^L-al itic-oR 4 Tssns*-? 

^o^ts i~2o ©j^tokiga-e&s c t urns l 
TkftMic <fc n 4fflgtt©»* fc£»fc«*ar n 3 3 c t 

[0047] m&wvysyvfk^vTsZy^yvyMm 
L.m&z<o7)W)±m&m&. fmmri/^-fpiM 

^>7 )\s*)\>WW Vt- 9 if <D 7 Vt- 7 

n& =t/\->mm. p-h^x^/i/^vKJS&^tDW 

[0 0 4 8] ^HJcD^'y^^PX^^^yMH 
ftti. -fiSW^yPX^^y^'^F 2 a £SG«D73?£ 
fcJ:t)dJ*^**. «*tf» (Corey) 5 

y h ymc y v MteMfczn v\ 1 5 tcac 7 -y 2 

7? r->1g£ 7^7 r— /Mite jl7t; L 7 -f 7f -ft 
(Wi t t i g) BJ5ToIa=yh*«AU Bate 
£ 0 7K^S<08tt«S S tc It 7 isMtZft *> £ t Iz «fc t> f# 
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30 



40 
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#*i/;bSa5#£xXf ;k 7^75 r\ X;l/*>7 

5 h\ ftfxx-r^fcificg&u mMtcit)7kKS© 
Dim $fctt7^;bffc£fT5<:i:fc<fc!K *»fl©£ 

7 7^7°Px^^y^>^»{**^e.n5o 
[0049] mwmat, mtfTEo)«*#r*y b 

(2) lc7'yfg{fcEjS£fToT 1 Sffifc^'yjRK^ 

2ffl^*-r?.<D^3-y-5^h^ (3) ^isBt 

U CKDv^r-Vg (3) *j§7cLT7?)-- 

>MI (4) tc^&U S6tc©9*h-;MB (4) ic 

(5) ^SfS$-B:Ta@n.-.y h^AT 
SCtfcitK *%^<D#7'y^7 , P7^y7>'> ? >'^ 

n# (1) ##enSo ^*7>s (5) 
vi±mm (6) «t!3#?>n«„ 

[0 0 5 0] ^fb-&%i:LTtt-§7'y^7P7 

^ sf^yiSymmfc ( 1 ) ta-fLfcH-oitftteiiT? 

TE-ttS (2) ~ (4) fc 
LT^H\,\ £tc, (5) % (6) lOs^ 

x, r 8 imm>z^ttimm>7?\'*fr& mmo* 

$fc(i>'*7;^;l'75yS?:SL, Ytiffi^ 

[0 0 5 1] 
[ft3] 



50 
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(3) 



A-CFa-B 1 




(4) 



A-CF9-R 1 



H e 3 P=C 



v X 
H 



coz 



(5) 



COZ 



[0 0 5 2] R 1 #1#£©Hgia?"&3#&£l&frH& 

BW©SST8B8"ff**. 3 -Bg|- 2 

[0053] >rh >mic 7 v m<t&Jfc*ft If \ i 5 ffifc 

glfSlcti, «4©&ft©7-yfg{fcfctf®jST#So « 
[00 5 4] JSCS* h yS*<7 >V *{fcKlSHf t*JV^T7 
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[0 0 5 5] UmgtL-Clt. mZ-lfs YVXfriS/'S 

x—f^Sft fcfc, b vglcfctfS l 

y^yvymmfc (i) ©R 3 tf75/jHS"c*s«£© 

R 3 fc|^U&©T*&t>Tfcg&3*>©T*&-3T ! £><};^o 

10 Lfca^47*/WS*»X"r* C 

[0 0 5 6] hU^-;l/3!f/S/U;l/Stts 7;l/*;i'g. 7 
U-;l/Sx 7>17)\/*>1&. 7^ 3 *$/»&£©#$» 

)]ym$>^it7V—^Mt)^Mliti^ , Pti<ti>lM<D 

m* 3 flwrr 3 h y avwf / ^ y ?vmtftt% u\ ^ft 

Wfctt, 0!|3.tf t-Vf-frytf-A&VML. t-7> 

fris7x-)l> y V b U X^;l/2/ y b 'J 7 x 

-ji/5/y/i<s> hy-rvyp^i/^y^a^H^ws t 

20 [00 5 7] 7^Si:bT{^ T-fe^^ h'J7;V 

LTfci'-f K5- 1 Hp fc?7— ;bS-f>-f h7t FP77-;!' 
;i/S-^7;i/7^;i'*i: LTli. * MrS^^Ufc. l 
H©7;V3*^7;i/^;i/S> fcitf^ysM/S. ^ b+ 

[0058] ±iB©<fc o KTmmvimmitigmc <t t» 
30 *aas<^sftT**. Mxt^ r§fi^ft^Mi 4# 

kS»S (I) x (ID. (V) j (ft 

#) , ryp-r 7* -fy 

>y? yy&yXl (T. W. Green e^, J. W 
i 1 e y & S o n s) 9©j£*£tEK©:&& <t 0 , § 

[0 0 5 9] 1 5©c*;l/tol/S%^-r^H^ 
S^7-y^{t-arb46T 1 5ffi£79jRI(?2fl&#t'.S 
© »f3- y — 7 ? b MB«SBSf 5?3 S£ fcfc^TH: 7 

40 T»iirrs©**ffsiA\, ssic 7 »y ^{fcttffla©# 

ftTfcfraTfcJ:^. 7-y^t©K^Jafttiv »#©*§ 

^ -15 0~+ 1 0 0°C@an?&tK -80-+60 



50 



mmt&zmn'rhymvmmmz.ttLTo. 5-2 
0 t> > i~5 msam&&£ *> » 

10 0 6 0] 1 sm^ii)\'$-=-)\'Wkniirz>wm>r by 



* 
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[0 0 6 1] Hftttiai, Wz.li, =7v{t*J7)l*)l> 
7?y?5fEjtS§»{k fh77Mu7izMA*7 
X Xn^;V75>-?PP hy7;b*PX7 1 XW8j 
*>i?x^;U7 5 :/-^#^7;l/*P7P^XWi!&P5: if 
(0 7 ;1/ * n 7 ;1/ 7 5 y&J&ftk H F - kT U 5? y H 
F — h U x^;l/7 5 yft if©7 (bl<^7 5 >m#m. 
VS7v<t*r-(m*t>m7vitffiM, 7?fc*>)^ 7<y 
{fc-tr 5/ 7 A-* 7 <y ftftft 2©&Jg 7 <y {ti», r r- 9 7^ 
;l/7> ; ex7A7;l/*y h\ r r-5x?-/l/7Xex7A 

orv^7 Attgw* x *x 7 Aisgfc i? we n 

[00 6 2] cn6««W7y*ft«l%ffllr>T-*;I/#^ 
~>A, t K77*X ^*7-fe*-;k i^rV^c&WtZ 

fcf, 01ah£><D7j& (Synlett 1990,594, Synlett 1994,4 
25) x Katzenellenbogen5<Q73& G. Org. Chen. 51, 3508 
(1986)) > ttdLie.£>7a8: (Synlett 1991.909) , WRZ 
©7?ffi G. Fluorine Chem. 71,9(1995)) ftHfclSfliTf? 

So 

[0063] w&#msi&<omci5^Tjm.m7vm<t 

JW*ffl^« *;l/#x;HS©it»7 y Sgffc73ffi*W$ t 

H7y{b^7;i/*;i/75yffi^^^ftTfe?), *#fai<: 
fi, y /-9V1/7 rh'J 7 F> tf^y VJV 
)l7r hV7)W) F, ^*x^;l/75V-9-;l/7r hU7 
Jl/*y ^ ^;l/75 y+Jvl/77 h'J 7;l/#'J F&if 

[0 0 6 4] ^Sttig&tLTttMoy^?^ x- 

2~5 0 0«MPS*WiS^ »$L<{i5~l 0 0 

[0 0 6 5] ^P^^jgiitLTti, ttfc^UX 
?pp*;kZ», 1, ffll&ftj^lft 
*pp^y«t?X ^nD^>^7MD7D/^tf 

$?$l</\, x— TimmmtLTit, xt^i/x-r- 

;K f h7bKP77> [THF] , 1, 4 -JfcMrtf 
x— f;l/^*W$Li/> 0 

[0 0 6 6] MzKXlftgftfc LTtt, 'N+^X h;l/ 

xx "«xtfx ^X?X *S'U'X Stax— r;m 



* 

« 

* 
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**#fF, **X**75 F [HMP 

A], 1, 3-i^^^-3, 4, 5, 6-fh7tK 

p-2 (ih) -t?y$x/y [DMPU] » 1, 3- 

*J*l-)\/-2-'iZitWJ;y [DM I] , N, N, 
N* , N' -f h^^f^xfUV^S^ [TMED 
A] «*<#$U* ( [ ] rtttttft) . Wc#SU^» 

mts JMWf-ux i?Do*;VAv l, 

x£X h^lVftfcS. 
10 [0 0 6 7] 7-y^ffcSlSlC^Tt5ffiSi:L 
TH\ *HttF5> J W5S»i75:'4if©.751'J& * 

«fc 7;l/* y £JS*7** y ±a*w©**w* IA\ 

fttt^ta, hyxf-;i/75X s>-rv7*ofc!;l/x?-jl/ 
75X fcfy^X 2, 6-;l/f-i^X VtT-JlTS.y 

tr y ->*x j^&7 r- y 7 a, y 7A, si*^^ 
h y 7A> ^^k^t> y 7A*if*w?>nSo 

[0 0 6 8] JJB7y*fl^JST»&ftfc9* hMS* 

tt^SffiS»«l>"Tfjl7aW*ff ffl £ -it ST? S (/ > 6 

20 n*. nKKSKfb^nsi sufttjiTc g 
i) j on#) , 4 (sn^ft^mM 2 6 &mm\ i 

[0 0 6 9] C<0jf7tM^T*fflV>P.tiSS7nSiJcD«^L 

o. o i~5 os«^ii^T*fet)> i~2 ommt>w% 
l\>\ sjs&Att- 1 5 o~+ 1 o o°cm$., #1C- 8 

.0.~0"C, Wff*Llt\ 
[0 0 7 0] WbmtLXlt^ykmit^^V7i-)l7)l 
30 5x7iT[D I B AHK v J 7;l/*;l'7>l'^x7A7;l' 
3+i/F, 7K^f[:7;l'5x7Ay^7A, JkMfchV? 
f;l/XX, Mth^x-^XX hyx^;l/5/v 
X h'J7PP^5X ^^f;i/7ix;l/i/7X ^7 
x x;l/5/5X *^(t^7*7 h y 7A, b y ^ h*^ 

ykmitfrvmi- h y 7 a> h y (s -7^;w * 

7igy?-72^ *^fthy (s-7^;W *7**'J7 
A, *^fthyx^;l/*7^y^7A> *3gftby^7 

5/i/*7*y t^7a> a<m\t v y '>75;v^7^* y 7 

40 fthy7;l/3*>'7;l'5x7Ay^7A, *MfclfX 
(2-^h*->xh^» 7^^x7Ai-hy7A, 5> 
-7->75W7>> T*-Xl/4?7X 9-^7 

ex^p [3. 3. 1] y^^ftif^fsn, *^<t 

^y7f-;l"7;l/5x7A [D I BAH] % zK^{tex 
(2-^h^ih^» 7;l/5x7A7 % hU7A, ^ 
•>75W7>, xK^fthy (s-7t^;W 
7A*«Lt,\ 

[007 1] 3l7cSiSteaffl«ft*5RSffiS«fc LTti 
50 n60JB^S«W«»Sblr\ X— fJl/m Kft*^ 
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x— r;K THF, t -T^M^lx— •fvl/fc.fctfF 
[0 0 7 2] mm(Dj:olcfr7.*7ymiZttfo-?Z*z 

iSfcSfiCDj , ras4JKHR{t:¥i§Mi 9 
' W«S^fi!c I , Kffc*Jg • ;>Dy>ft^«j (.MS) HE 

(DimicmmcDftm, (Schaaf) £©73 

m G. Med. Chem. 22, 1340(1979)) ft i?£Sfl!T'£3„ 

[00 73] t^t^ym^t^t^y^mmicssifz 

7 M»©«P»KI9T Z £*8SSJSW<£Si: U Z 

[0 0 7 43 ft*, Z#-NHCOR s ^>-NHS0 2 
R 6 T&3*X*x7A£g£*X*^:y^<:^&L;fc 
GS> ihX^^VStWS-NHCOR' •f'-NHSO 

2 R 6 ©^IH^Ci^Lfc#i&I^«:&JS^*Mcg 

*y (Rpfc 7;i>;& y * >^77i/ * y ±^s& 

"So 

[0 0 7 5] *X*x<7Ai£Sfc UTtt09*tfttT«Dfl: 
^*M?!br;2tt£o C.ft£*X*x^Affi^9*tJS-f 

3 * X * 7 S 0 ( 4 - * ;1/ ^7>;1/) 
F'J 7i^X*x>>A7*d5 F\ (4 -2;;L<jj?^ 
- 3 -^-fl-T^lO F y 7ix;WW^^i»7D5 
F> [4- (N-^^yx;I/^-;l/) #;WS^;l/7> 

>W M)7ir;l/^xto')i 1 7D5h\ [4 — (N — 
"O^-rJW *;W^^;l/^;l/] Fy7xx;l/*x* 
z«)A7u= K, (4-#;l/#*^;7>;l/) F'J (o- 

Fy;U) *X2fc— «>A:/n5 F\ 
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M hV (m- F'JAd *X*x«7A7d5 F\ (4- 

^l/tf+v-T^b) F'J (p-hy;W *Xto>^A7 
D5K. 

[0 0 7 6] *X*5:/g©&fflffiii, ffl^O^ 7 
* F-;l/g© 1 SSfcftLTO. 1 ~2 O^ffigStf® 
5 , 1 ~ 1 0 MJfitf$?£ U\ 7 * h-;MRtsh 
X*7>«*fffflS**fijSl4HRfc«>^ >y fcgfS 
t«?{fnT^.5SJSTSS„ ^Wfc&tta^ F-;^ 
SJSiSfifci\ il?t©#§\ - 1 5 0—+2 0 0°C 

-8o~+i occawsti^o 

[0 0 7 7] ffiS©ft£LT{;i\ Jl^©^ v^h- 
Jl/S© 1 S«fc^bT 1—2 0 SfiB£^BI3T% 13 s 

2~i os«*w$tv\ mm<Dmmt Lrit. *x# 

[007 8] zwww- h y >7 A v zK^ft* 'J <7 A, 

;Hf;l/75X ey^X N-*^;lHE-;l/*yx 
1, [4. 3. o] y^--5-x 

X l, 8-^7iftr^^D [5. 4. o] yyTti- 

7-XX #y>7A t-^h+^F. y^7A7^ 
>\ ^hy«7A75h\ yjy<7A75F, 'J^-7A^V 
30 V7°D^;l/75 F\ 'J ^>7A^x^;l/7 5 K> y^>7A 

^^7$K, y^*7A-2, 2, 6, .6-fh7^ 
^;Hf-?y^X y^<7A^x (hU^^-/US/y;W.7 
■5F, i- h 'J 7Ai;if;l/7? h% 7 F y >7Alf X ( h 
V tf-il&V M 75 h\ *y^A-3-7^y7'ntf 
;P75h% *y«7AlfX (h'J ^^;l/5/y;l/) 75 Kv 

*^fty^«7A, *if&h'j7i> *jwt#y*A, 

f"7A, s-y^-JW^yl^ t -7^;l/y^^A, y 
40 ^;H;^A> 7xx;l/Vf7A, y^«7A77£l^ 
yf"7Alf7xxy F, f y f-;W* F y ^Ac 

[0079] cnsfflS©^-6, Kifc&y^A, #y<7 

A t-^F+^F, y^-7A75F% ^-Fy7A7 5 
F\ *y^A75F\ y^«7A'>W7°De;l/75 F\ 
y^<7A>?xf-;l/75 F\ y^«7A^>^D^2/;I/7 
5 F\ y^7A-f'v7 , Dtf;l'^^P'N+->';l/75 F\ y 
i-VL-2, 2, 6, 6-xF5?<f-;l/tr^y^X U 
^«7AlfX ( F U * *7l/5/ y 75 F\ 7Fy«7A^ 
x^;I/75 F\ 7 F y 7Alf X ( F 'J ^^;l/>"; )l>) 7 
50 5F\ *y , 7A-3-7577'De;l/75 F\ *y-7A 
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trx (.hVtf-A&VM 75 h\ 7 b U 7A;*7;I/X 

S/h% 7MJ7A£X (hU^f-;US/y;W 75h\ * 

^A^l/X^-rx.rt/y^'J K**|$lC$?£ U\ 
[0 0 8 0] ^mmmt LTttx-f*M jgtffc 

LT5-1 OOOMg^&tfS^T&D, 10-10 10 

oumuwsu\ x-^m®m. &t<tfc%&®- 

*i:7;l/3-;U^}gili:cDS-a-?g^iif$H/\ 7/lo 
-;HS^ttT{i^^y-;l/ s x*y— ;i/ s t-7* 

7-;k t -75;l/7;l/n-;l/*if*W*Lv\ #tc$f 
*U^88fcl/Ttt, S>x7;l/X— 7;k TH F> 1, 
2 -27/ h*i/x7 x t -7»M*7Ux— < r;l/33<t 
tfh;I/x:/tf&.5o 20 

Co o 8 1] ffen^79X^ax^y9^>wi 

Z««*»ST**#&, Samlet t)xx7;k 
#>m<Dm. 7i/;l/75r-\ X;l/*;/75h\ 

[0 0 8 2] Z*xxx;HbT-5^(i, SI^T^ ffll 

* a x rmrnsnt^mm 1 4 #«{t#»©£fig tasa 

I) J ft2Oja»fclB«0^a£%»fln»* 
5o 01* tf, 7;i/3-;M^7x7-;l'S£<Di&§-g-ii:«fc 
Sxx7;Wb. 0-7;l/*;WfcS"Jl;:<fc3xx7;Wfcs 7. 30 
^7>1S:i3J;DV;l/*:/g;&;B^sxx7;Wk lOte? 
7;1/*;WB*/np y>.{tKft*JI8Bfc ± -5 ixf;Hfc4 

[0 0 8 3] 72/;l/75 KSPf»X;l/#V75 KSIIc&ft 
fatii, MAfcfs Ti there ley£<D73l£ 0. Chem. So 
c. 85. 1673(1904)) , Lynch e><D7j?£ (Can. J. Chei.5 
0,2143(1972)) ; Davidson 5 £>73i£ (J. Am. Chei. So 
c. 80, 376(1958) ) &if£S/BT£3 0 £fc, 
$£&/n7-T K^}gftxX7;M<:gg|Lfc<7)-5k:, *e 

»c, 7^Wfc£fc«;X;l/*x;Wfc*373?£& 

[o o 8 4] Z£7*xx7;i/Sk:^&*3fc:j;i\ r#? 

^ft^m^i 4*aft^*o^iatasaii) j (*, 

•y^i/^-te^Xj (T. W. Greenel, J. Wi 
1 e y &S o n s) ftif©^#{cfB«(7)^i4*H*Sffl 
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[0085] h&s ( 1 ) -?m.tzt\z>\t$W(Dm&m* 

[0086] 15-7**S/-15, 1 5-^7WD 
yuxzv^yity? la, 15-f^-lS, 1 

7>k 15-7^-15, 1 5-v'7WP7 , P7 
^y7>^F2o x7;l/XX7;k 15-7**2/ 
-15, 1 5 - ^7Wd7p7s^^7>v ! >'F 2 a 
-<y7 , Pbf;l/XX7;l\ 16- (3, 5-^dp7i 
7*2/) - 1 5 -7**2/- 15, 15 -2/*7)l/*P- 
17, 18, 19, 2 0-fh7/;l/7PX^y7y->* 
>F2a ^f;l-XXf;K 1 6- (3. 5-^PD 
7x/+-» - 1 5-7**7- 15, 1 5-2^7;U* 
P-17, 18, 19, 2 0-f h7/;V7"PX^^7 
V^>F2a x7;I/XX7/k 16- (3, 5-2/* 
PP7i/4i/) -1 5 -7**2/- 1 5, 1 5-77 
Wn-17, 18, 19, 2 0-f h77;l/7"PX^ 

^7>y>F 2 a -Y77p £;l/xx7;k 
[008 7] 16- (3, 4-77pp7x7*2/) - 

1 5 -7**5/- 15, 15 -277;l/*P- 17,1 
8, 19, 2 0-f F7/;b7"PX^ y7»*>F 2 a 
*7;l/XX7;k 16- (3, 4-^PP7iy + 
50 -1 5-7**i/- 1 5, 1 5-77;l/*P-l 
7, 18, 19, 2 0-f F^y^px^^v^y 

F2a xf;l/XXr;K 1 6- (3, 4-77PP7 
x7*2/) -1 5 -7**2/- 1 5, 1 5-277;l/*P 
-17, 18, 19, 2 0-7 1*77/1/7^X7*7 > 
^F2a ^y7Plf;l/XX7;K 16- (3-^P 
P7x7*2/) -1 5 -7**2/- 1 5, 1 5-77/1/ 
*p-17, 18, 19, 2 0-7h77/l/7PX7 7 
7>-7yF2o y«7/l/xx7/k 16- (3-^pp 
7i/^) - 1 5-7**2/- 15, 15 -77/b* 
P-17, 18, 19, 2 0-7h77/k7aX7*7 
>^>F2a x7/l/XX7/k 16- (3-^PP7 
x7*2/) - 1 5-7**2/- 15, 1 5-77/l/*P 
-17, 18, 19, 2 O-fh^^PX^^y 

^VF2a y 7p t?/i/xx7/k 

[0 0 8 8] 16- (3-hV7)l/^P^f;l/7x/4 
2/) - 1 5-7**2/- 15, 1 5-77/l/*P- 1 
7, 18, 19, 2 0-7h5y;l/7PX^^7>2?y 
F 2 a^f-;l/lXf;K 1 6 - (3 - h V 7/l/*py 7 
/k7x7*2/) -1 5 -7**2/- 1 5, 1 5-77/1/ 
*P-17, 18, 19, 2 0-7h77/k/PX7 7 
7>^yF2oXf-;l/lXf/K 16- (3-bV7)l 
*Pp< 7^7x7*1/) - 1 5-7**i/- 1 5, 15 
— 77;l/*P-17, 18, 19, 2 0-7h7y;l/7 
PX?^7»*>F2 a^y7Pbf;I/xx7;k 16- 
7x7*^-1 5 -7**i/- 1 5, 1 5-i/7;l'*P 
-17, 18, 19, 2 0-71*77^7^X^7;/ 
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i?V? 2 a ^f;HXf/K 1 6-7x74^>- 1 5 

-ft+i'-lS, i5-^7;l/ta-n, 18, l 

9, 2 0-f h7/;l/^nX?y7^>F 2 a X7 
;l/X7,f)k 1 6-7i/#i/- 1 5— f , *4 1 $'- 1 
5, 1 5-^7^0-1 7, 18, 19. 2 0— fh 
7/;l/7'nX^y7V^F2o yy/D^nxf 

[0 0 8 9] 1 7-7xx;l/- 1 5-7*4->- 1 5, 
15-^7Wn-i8, 19, 2 0- hV/frfn* 
$y7^F2o ^f-;H7r/K 1 7 -7iz;l/ io 
- 1 5 -f**'>- 1 5 , 1 5 — y7;l/*P - 1 8 , 1 
9, 2 O-hUy^yPX^y^^^F 2 a X7^ 

ixf;K i7-7i-;i/-i5-f^-i5, l 

5->?7^n-l8, 19, 2 0-hUy;b7'PX^ 
y7^VF2o -Yy7Pk?/l/xX7;k 15— 7* 
1 5, 1 5— >*7;1/*P- 13,14 -S?k Fp 
7nX^7^VF2a ^;HXf/K 1 5-f 
1 5. 15-^7^0-13, 14-S*fcF 

nynx^^y^F 2 a if;bxxf;K l 5- 

f^-15, 1 5->*7;l/*0-l 3, 14-^t 20 

[0 0 9 0] 16- (3, 5-^P07i/^» - 

15— 7*4^-15, 1 5-^7;l/*D-l 3, 14 
-^KD-17, 18, 19, 2 0-f h7/;l/7n 
X^7>^VF2a ^;HXf;K 16- (3, 
5-^DD7iy*->) -1 5-ft^>-l 5, 1 
5-^7Wn-13, 1 4-i/tKa-l 7, 18, 
1-9, 2 0-f h7/;l/7nX^^7^VF 2 a X 

f;ViXf;K 16- (3, 5-^PD7iy^) 30 

-15-ft^-15, 1 5-^7Mn-l 3, 1 

7, 18, 19, 2 0-fh7y;l/7 

DX^^7>yyF2o ^y7Ptr;i/xx7-;K 1 6 

-(3, 4-^DD7i/*i/) -15-f^- 
15, 1 5— >*7;K*P- 1 3, 14-^fcKP-l 
7, 18, 19, 2 0-fh7/;V7DX?y7>yy 
F2a yf;l/iXf;W 16- (3, 4-^DD7 

i/^-y) -l 5— 7*4^-1 5, i 5— y7;v*P 

-13, 14-^tKP-17, 18, 19, 20—7 
h77;I/7DX^y7y>'yF2a if;l/iXf/K 40 

16- (3, 4->'^DP7iy*-» -1 5— 7*4- 
f - 1 5, 1 5— >*7;U*P- 13, 14 FP- 
17, 18, 19, 2 0-fh7/;l/7*PX^^7^ 
y F 2 a -YVT'p ^HWK 

[0 0 9 1] 16- (3-^PP7x7+>') -15- 

15-^7WP-13, 14— yt: 
FP-17, 18, 19, 2 0-f h^/^/PX^y 
7>^F2a ^f;HXf;K 16- (3-7PP 
7i/*i/) -15-m-y-lS, 15-3?7;P* 
P-13, 14-^t: FP-17, 18, 19, 2 0- 50 
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T h^y 7,^^=7 y'jy^ 2 a xf^ixr 
;K 16 - (3-7PP7iy^) -1 5-7*4^ 
-15, 15-^tP-13, 14-^tFP-l 
7, .18, 19, 2 0-r F^y^^P^^^^i/*^ 
F 2 a -Y 7 7p If ;l/XX-r;k 1 6 - ( 3 - h U 7;l/ 

*p^f;l/7xy+>') -l 5— 7*4^-1 5, l 5 

-5>7;V*P-M 3, 14-5>fcFn-17, 1 8, 1 

9, 2 0— t Vy/iWu^^f-fyVyY 2 a ^f- 
;l/x*7/l\ l 6 - ( 3 - F U 7;l/* a * 7^1/7 x 7 4- 

•» -15-f*^>-15, 15-^7;l/tP-l 
3, 14— ytFP-17, 18, 19, 20-TF7 
y;l/7PX^7*7^»F2a xf;nxt;K 16 

- (3-Fy7;M-py.^i/7xy4^» -15-f* 

4^-15, 1 5— y7;l/*P-l 3, 14— ytFP 

-17, is, 19, 2 o-r hvy^ypx^y^y 

^>F2a -Y y 7p t!;l/xXr;K 

[0 0 9 2] 16-71^-15-7^-1 
5, 1 5— y7;l/*P-l 3, 14— >*fcFP-17, 
18, 19, 2 0-7h7/;l/7PX^7'7>»F 2 
a ^^;l/XXr;K 1 6 -7x74-^- 1 5 -7*** 
*/-\ 5, 1 5— 77;l/*P-l 3, 1 4— >*kFP- 
17, 18, 19, 2 0-f h^^PX^^^* 
yF2a xf;l/XXf;K 16-7x74^^-15- 

f^-y-15, i5-y7MP-i3, 14— yn 
FP-17, is, 19, 2 0— t h-^y^ypxyy 
7y-yyF2a -ryyp^xxr;K 17-71; 

)V- 1 5— 7*4^- 1 5, 1 5-y7;P*P- 1 3, 
14— yHFP-18, 19, 2 0-FU/;I/7PX* 
y^^y^F 2 a *?yi/XX77k 1 7-7i^l/- 
1 5— r^^-l 5, 1 5->*7Wp-1 3, 14 

— ytFp-18, 19, 2 o-Fyy;i/7Px*y^ 

>y>F 2 a xf;l/xXr;K 1 7 -7xx;l/- 1 5 
-Tttis-l 5, 1 5-y7;l/*P-l 3, 1 4-y 

tFp-18, 19, 2 o-hyy^ypxyy^^y 
>F2a y y p e;nx7*. 

[0093] 15-7*4^-15, 1 5— >'7;l/*P 

-3-*4-^ypx^y5^yyF 2 a, 15-7*4- 

•>-i5, 1 5— y7;l*p-3-*4-^^7PX*y■•7 
;< / y:yF 2 0 >tf;l/xX7;K 1 5—7*4^- 1 

5, 1 5-y7;i/*P-3-*+-9-ypx^y5yy>' 

F 2 a X7;l/X7.7;l\ 1 5 -7*4^- 1 5, 15 

-y7;i/*p-3-*4-*ypx^y^yy>F 2 a 

Yy7Ptf;VxXf^ 1 6- (3, 5— >*^PP7x 
74-» -1 5-7*4^-1 5, 1 5— >*7;b*P- 
3-*4-+r-17, 18, 19, 2 0-rb7y^7P 
7s^y9>y>F 2 a ^T-^xXf/K 16- (3, 
5->*7PP7i74>') -1 5-7*4^-1 5, 1 
5— y7;l/*P-3-**-9-- 1 7, 18, 19, 2 0 
-7h7y;l/7PX^7"7^>F2a Xf/HXf 
;k 16- (3, 5— y^PP7x74-^) -15-7 
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**~7-15, 15->*7;^D-3-^-17, 
18, 19, 2 0-r h 57^7^7* ^^S^F 2 

[0 0 9 4] 16- (3, 4-^071/^) - 
1 5-r**.^-! 5, 1 5—77;l/*P-3-**9- 
-17, 18, 19, 2 0-f h^y^D^^^V 
^VF 2 a ^f;l/XXf;K 16- (3, 4--77P 
u7xy*-» -1 5— r**'7-l 5, 1 5-^7;l< 
tn-3-t*D--17, 18, 19, 2 0-rh^y 

;!/7o7^y7>^F2o xf-;l/X7.x;l\ 16- io 

(3, 4->^PD7iy+-» 
5, 15-^7Mn-3-m-17, 1 8, 1 
9, 2 0-r hvy^/nX^^^F 2 o -TV 

7n tf;Vxxf;K l 6- (3 -7pp7x7*-7) - 

1 5— r**V-l 5, 1 5-:77/l/*P-3-**9- 
-17, 18, 19, 2 0-f h^/^aX^^V 

^F2a^f;Vxxf;K 16- (3-^no7iy 
*-7) -l 5— 7***^-1 5, l 5-i^7;l/*p-3 

-t+t-17, 18, 19, 2 0-fh7/;l'7nX 
^^7y^VF2al^HXf;K 16- (3-^n 20 
P7x7*>0 -1 5— f**^-! 5, 1 5—7771/ 
tP-3-t*t-17, 18, 19, 20-rh^y 

[0 0 9 5] 16- (3-hy 7;i/*P*7^;i/7x7* 
7) - 1 5-r**-7- 1 5, 1 5— 77;V*p-3- 
**+>-- 17, 18, 19, 2 0-r H7/^7pX? 
^7>-»F2a ^fA-lXf^ 16-(3-h'J 

7;l/*P^*;k7x7*>') - l 5-r**^- 15, 

15-^7;WP-3-m-17, 18, 19, 2 
O^fh^/^PX^^^VFZa If ;1/XX 30 

r;K 16- (3-h'J7^p^f;i/7iy^) — 

1 5-ft^>-l 5, 1 5-^7;VtP-3-t*t 
-17, 18, 19, 2 0-f h7/;l/7PX^^7> 

-77F2a -rv7*De;l/xXr;P> i6-7x/*-> 

- 1 5 -7***^- 15, 15 —77;l/*P - 3 -** 
t-17, 18, 19, 2 0-fh7/*7 , PX^^7 
y^>F2a ^f;l/XXf;K 16-7x7**7-1 
5— 7***^-15. 1 5-^77l/*P-3 -***r- . 
17, 18, 19, 2 0-f h77^7"PX^77V^ 
>F 2 a lf;HXf^ 16-7x7*^-15- 40 
ft^-15, 1 5— 77;l*P-3-**-9— 1 

7, is, 19, 2o-f h^y^px^y^y 

F 2 a V7P t!^ixf;K 
[0 0 9 6] 17-7ix;l/-l5-m^-15, 
1 5— 77;l/*P-3-**9--l 8, 19, 2 0-h 

>;/;i/7DW^7>^F2a ^f;l/xxf;K l 

7-7ix;l/-l 5— 7****7-1 5, 1 5— 77;l* 
P-3-m-18, 19, 2 0-h'J7;l/7P7.^ 
^7>y>F2a xf/biXfJK 17-7xX;l/- 
15— r***7-15, 1 5— 77/I/*n-3-**9- 50 



. WHPF 1 1-71344 
24 

-is, 19, 2 o-bv y^-Zax^t^y^yr z 

a 777W;l/x;Vr;k 15-f**>-15, 1 

5 -^7;i>*p- 9 - tf/sp-oi^px* y^yyy f 

2 a ^f;l/XXf;K 15-r**^-15, 15- 

^7;l/*p-9-kmp>f;l/7 , PX^^yi;7F 2 a 

xf/l'XXf^ 15-7***^-15, 15—77 
;l/*P-9-eAp^;l/7°P7#y-77~77F 2 a >r 

v7p tf;HX7;K 

[0 0 9 7] 16- (3, 5— 7*7PP7x7*7) - 
1 5-7***^-1 5, 1 5— 77;l*P-9-fc7 i vP 
J to- 17. 18, 19, 2 0— f h77^7P7.*y 
7 7*77 F 2 a /f;HXf;K 1 6 - ( 3 , 5 - *7 
^PP7i7*» -1 5-r***7- 1 5, 15-2/ 
7;b*P-9-tf^P^;l/- 1 7, 18, 19, 2 0- 
f h7y;l/7 , PX^^7>'>*VF2a x^;l/XT.r 
;K 'l6-(3. 5-^PP7i/^» -15-f 
**$/-l 5, 1 5— 77;l*P-9-l?Mp-i';l,- l 
7, 18, 19, 2 0-7b77;l'7PX^y7»"V 
F2a -<y7Pli;l/XXf /k 16- (3, 4—77 
PP7x7**7)" - 1 5-r***7- 1 5, 15—77 
;l/^-p-9-tf>'^P-i';l/- l 7, 18,. 19, 2 0-r 
H57;1/7°px^ y^yvy F 2 a >(f;HXf;K 

1 6- (3, 4 — 77PP7x7**7) -1 5— r** 
^-15, 1 5-: 77;l/*P-9-Vf/ i ?P-r;l/- 1 7, 

18, 19, 2 0-r h^7;l/7'PX^ 7^5777 F 2 
a X^XXf/K 16- (3, 4— 77PP7x7 

*i/) - l 5-r**7- l 5, l 5-77;1/*p-9 

-tf/Sp-Ol/- 1 7, 18, 19, 2 0-rh57;l/7' 
PX^^7>yyF2a -r77Ptf;l/X7r;W 

[0098] 1 6-. (3-7PP7x7*>0 -1 5- 

r**7-i 5, l 5->*7;l'tP-9-tf/W;l'- 

17, 18, 19, 2 0-fh7y;l'7PX^^77^ 
7F2a ^f;HXf;K 16-(3-7pp7x7 
*7) -1 5— f**S/-l 5, 1 5-77;l*P-9 
-tf/SP-Ol/- 1 7, 18, 19, 2 0-rh57;l'7 
PX^^77y>F2o x^;l/X7r;K 1 6- (3 
-7PP7x7**7) - 1 5— r***7- 1 5, 15- 
77;l/*P-9-tfMP-f;l/- 1 7, 1 8, 1 9, 2 0 
-rh^y^/PX^^yyVF 2 a -f'77 , Pfc?;l/ 
xxr;k l 6- (3t>U7;1/*p>7^;1/7x7* 

*7) - 1 5„-r***7- 15, 1 5— 77;l/*P-9- 
lfAp^-17, 18, 19,' 2 0-fh7/;l/7P 
7*^77*7F2a ^f;Hxf;K 16- (3- 
hU7;l/*P^^;l/7x7*>/) -1 5-7**4*7- 1 
5, 1 5— 77;l/*P-9-fc7<Sp-r;l/- i 7, is, 

19, 2 0-r Fv7;l/7PX^y^7-77F 2 a X 
^;1/X7xt7K 1 6- (3 -MJ7;b*P* 7^1/7x7 
**7) -1 5—7***^7-1 5, 1 5— 77;l*P-9 
-tf^P-f;l/- 1 7, 18, 19, 2 0-xh77;l'7 
PX^f^y-yyF 2 a -r77p£;l/X7r;l/„ 
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[0 0 9 9] 1 6-7x7*2/- 1 5-7***2/-! 
5, 1 5-2>7;l/*P-9-t?^PW>- 1 7, 18, 
19, 2 0-f h^y^PX^^^F 2 a 
f^XXf;k 1 6-7x7*>'-l 5 -7***2/- 1 
5, 1 5-^7^n-9-bf/^P-T;V- 1 7, 18, 
19, 2 O-fh^y^PX^^V^VF 2 a X 
f;HXr;K 1 6-7x7*2/- 1 5-7***2^- 1 
5, 1 5-^7;l/*P-9-lf/^D-i';l/- 1 7, 18, 
19, 2 0-f h^/^/DX^^^VF 2 a -f 

v7p kT;l/xxr;K l 7 -7i-;V- l 5 -7***2/ 10 
-15, l 5-2^7;l/*P-9-fc!Mp : i';i/- i 8, l . 

9, 2 0-hUy;l/7DX^^y^^F 2 a 7fv1/ . 
XZt;K 17-71^-15-7^-15, 1 
5-> ? 7;l/^-p-9-kf>' i CP-<;l/- 1 8, 19, 2 0- 

h y 7 ;I/7px£ fyWy F 2 a xf-;l/xXr;K 

17-7i-*-15-f^>-15, 1 5-2^7/1/ 
*P-9-tMP^;l/- 1 8, 19, 2 0-hU7;l'7 

[0 10 0] 1 5— r**2/- 1 5, 1 5-2>7;l>*P 
- 1 1 -^/IVsCfoZfuXZy^yiSyF 2 a 20 

xxf;K i5-f^->-i5, i5-2?7;l/*p- 
l l -^/^^jv^ux^^y^yF 2 a x^;i/x 

Xf;K 1 5-f^-l 5, 15->*7WD-1 

i -^u^^fu^^y-jyv 2 a -rv7ptf 

;HXf;K 16- (3, 5->'7DP7i/4 : ->') - 
1 5 -7***2/- 1 5, 1 5 -2?7;1/*p- 1 l-tf/S 
P^-17, 18, 19, 2 0-7h7/;l'7"PX^ 
^7>^F 2 a ^f;HXf;K 16- (3, 5- 
> , 7PP7i/4 1 >') -1 5— r**2/-l 5, 1 5- 
2/7;l*P- 1 1 1 7, 18, 1 9, 2 30 

0-f h7y^PX^^7V^yF 2 a xf;l/XX 
7Vk 16- (3, 5-^PP7i^) -15- 

7***5/- 15, l 5-2?7;1/*p- l l -tf/'?D'i';l/ 
-17, 18, 19, 2 o-fh^y^px^^y 
^'yF2o -i , v7Pkf;UxX'r;i/o 

[0 10 1] 16- (3, 4-^PP7i/^) - 
1 5 -7***2/- 1 5, 1 5-2?7;l/*P- 1 1 — tf/^x 
P^-1.7, 18, 19, 2 0— r hv7;l-7PX^ 
V^yi/yVZa ^f;l/XXf/K 16- (3, 4- 
^PP7iy*» -1 5-f*^-l 5, 15- 40 
S/7;1/*P- 1 1 -fc^p-T;l/- 1 7, 18, 19, 2 
0— T h*7S)\>'7xi7*Z>f ! 7y*jyV 2 a Xf/l/XX 
t;K 16- (3, 4-^PP7i/*» -15- 
7***$/- 15, 1 5-2?7;l/*P- 1 1 - tf^P'Ol/ 
-17, 18, 19, 2 0-rF77;l'7 , PX^^7> 
'^F 2 a -fy7"P^xXf;K 16- (3-^P 
P7i/*» -1 5-r**^-l 5, 1 5-2/7;V 
*P- 1 1 -fcf/SP -{)]/- 1 7, 18, 19, 2 0-t 

h77;V7 , PX^y7y->'>F2a ^f;Vxxf;K 

16- (3-^PP7i7*» -15-ft*y-l 50 
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5, 1 5-2^7;l*P- 1 1 -lf/^D-T;l/- 1 7, 1 
8, 19, 2 O-TF^/^PX^y^y^F 2 a 

xt^xxt/K 16- (3-^aP7i/*y) - 

l 5-f**y-i5, 1 5-y*7;l/*P-l l-l^A 
P^;l/-17, 18, 19, 2 0— r b ? S fr-fv X$ 

VvyVy F 2 a << v 7p tf;i/xxx;K 

[0 10 2] 16- (3-F'J7;HP^f;l/7i/+ 
2/) -1 5-7***2/- 1 5, 1 5-2/*7;V*P- 1 1 
-tfMD-C;I/- 1 7, 18, 19, 2 0— rhv/;l/7 
PX^^7y-y*yF2a 7?vl<X7>7 1 ;k 16- (3 
-hU7;l/*P 7 7^1/7 x7*2^) -1 5-7***2/- 
15, 15-2?7WP-1 l-^tP^-17, 1 

8, 19, 2 o-r F7y;v7PX^^7yy*yF z a 

xf ;HX7;K 1 6- (3-h , ;7;l'*P^^l/7 
x7*27> - 1 5-7***2/- 1 5, 1 5-2/7;l*P 

- 1 1 -M/VaJ)]/- 1 7, 18, 19, 20-rh7 

/;i/7 , px^^7y^yF2a Yvyp^xxr 

/k 1 6-7x7*2/- 1 5-7***2/- 1 5, 15- 
2^7;P*P- 1 1 -tf/^P-r^- 1 7, 18, 19, 2 
O-rh^y/l^PX^^y^F 2 a. /f;VxX 
T7K 1 6-7x7*2/- 1 5-7***2^- 1 5, 15 
-2/7;l/*P- 1 1 -b^P-fVl/- 1 7, 18, 19, 
Z O-rh^Sfr'fvXtiy^yiSyF Z a X7VI/X 
Xf;K 1 6 -7x7*2/- 1 5-7***i/-l 5, 1 
5-2/7;l/*P- 1 1 -fc?/SP-!';l/- 1 7, 1 8, 1 

9, 2 0-7F5y;l/7"PX^^7y-yyF2a 

[0 10 3] 17-7i^;l/-15-f**y-15, 
1 5-2/7/I/*P- 1 1 -fcfAP-T;l/- 1 8, 1 9, 2 
0-hU7;l'7P7s^^>'> ? yF 2 a ^f;l/XXf 
;K 1 7 -7i-;b- 1 5 -7***2/- 15, 1 5 -2> 
7;l*P- 1 1 -fc?Ap^;l/- 1 8, 19, 2 0-h'J 
/AsfxiXZVyyity? Z a xf;HXf/V, 17 
-7ix;|/- 1 5 -7***2/- 1 5, 1 5-2 7 7;l'*P 

- l l -tf/SP-f;l/- l 8, 19, 2 0-hU7;l/7p 

x^^7y-yyF2o ^v^p^I/xTxt"^ 15- 
7***2/- i5, i 5-y7;i/iP7PX^^7yyy 

F2a 1, 9-7^FX 1 5 — 7***2/- 1 5 , 1 
5-^7WP7"PX^y7yyyF 2 a 1, 11- 

7^y 16-. (3, 5-^pp7iy*y) -i 

5-7***2/-15, 15-y*7;WP-17, 18, 
1 9, 2 0— t h^yjl-fxnX^^y^yT Z a 
1, 9-^F-y. 

[0 10 4] 16- (3, 5-2/*^PP7x7*~» - 
1 5 -7***2/- 1 5, 1 5-2/*7;l/*P- 1 7, 1 
8, 19, 2 0-fF77;V7"PX^y7yy*yF2 a 
1, ll-7^Fy 16- (3, 4-2>*//PP7x 
7*2*0 - 1 5 -7***2/- 15,15 -2/*7;l/*P - 
17, 18, 19, 2 0-xh77^7PX^^yv7 
s /F2o 1, 9-7?FX 16- (3, 4-v^P 
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a7i/*-» -l 5-r**->-l 5. l 5-^7;!/ 
*P-17, 18. 19, 2 0-r h^y^ynx^y 
7>^>F2a 1, 11-7^FX 16- (3-* 
PP7x/*~» - 1 5— r:**^- 1 5, 1 5 
Md-17, 18, 19, 2 0—f h5/;l/7'PX* 

y^yyyvia 1, 9-7*hx 16-0-* 

PP7x/*i/) -1 5-x^-^^-l 5, 1 5-^7 
Wn-17, 18, l 9, 2 0-r h^/;I/7P7.* 

y^V'JyYZa 1, 1 l-7^hX 16- (3- 
HJ77l/*P*7^1/7x/4^» -15-ft^-l 10 
5, 15-'>'7WD-17, 18, 19, 2 0-Th 

[0 1 0 53 1 6- O-h'J?^^^!^ 
$/) -1 5-7^-4^-1 5, 1 5-^7/W"P-l 

7, 18, 19, ZO-fF^y/^aX^^^V 
F2al, 1 l-7^hX 16-7i/*v'-15- 
r^^-15, 1 5-y7;l/*D-l7, 18, 1 
9, 2 0-r hv/fo-fvXZ'y^yi/Z/F 2 a 1, 
9-7^hX 1 6-7x7*->- 1 5— 7***5/-' 1 

5, 15-^7**n-17, 18, 19, 20-fh 20 
5/;P7PX^^-7y^yF 2 a 1, 1 l-7^h 
X 1 7 -7i^- 1 5 — r**^- 1 5 , ' 1 5-5* 
7Wn-18, 1 9, 2 0- hU7;l/7DX^yv> 
iS>FZa 1, 9-7*hX 17-7iz/l/-l5 
-7***5*'- 1 5, 1 5-5>7A/*P- 1 8, 19, 2 
0-MJ/;l/7 , P7.^y7^^>'F 2 a 1, 11-5 

[0 1 06] 16- (3, 5-^DD7i7^) - 

1 5-r**5/- 1 5, 15-^7Wo-17, 1 

8, 19, 2 0 -7 h7/;l/7DX^y7>^F 2 30 
cu 1 6- (3, 4-^DP7i^->') -1 5— r 
**5/-.l 5, 1 5—>*7;l/*P-l 7, 18, 19, 

2 0— f h^yjiyuX^^y^yF 2 a, 16- 
(3-7PP7x7*5/) - 1 5-T**is- 1 5, 1 

5-i?7;l/*n-i7, 18, 19, 2 0-rf-7/;P 

ftJXZV^Z/iSy? 2 a, 16-(3-h'j'7WD 
*^;l/7x/*5/) -1 5— r**^-! 5, 15-i? 
7WO-17, 18, 19, 2 0-fh7/;l'7PX 
?7"7^F2ao 

[0 10 7] 1 6-7x/^>-l 5-f^->-l 40 
5, 15-^7Mo-17, 18, 19, 2 0— r K 
7/;l'7 , D^7'7y^F2o,; 1 7-yx-)V-l 
5 -r**^- 15, 15 -5>7;I/*P -18, 19, 

2 o-hvyfrfuxzv^yityF z a, 15-7* 

*5/-15, 15-^7/^0-13, 14-^fcKP 
7"nx^y7>7>F2a, 16- (3, 
7x7*5/) -1 5— r**5/-l 5, 1 5-5^7/1/* 
P-13, U-^tKn-17, 18, 19, 20- 
7h7/;l/7oX^7*7>i ? yF2a, 16- (3, 4 
-^nD7iy+-» -15-m->-15, 15 50 



1 1-71344 

28 

-5^7;l/*P- 1 3, 1 7, 18, 1 

9, 2 0-7 h^/^/P^^^^VF 2 o„ 
[0 10 8] 16 - (3-7PP7i/^» -15- 
7*^-1 5, 15->'7;WP-13, 14-S/fc 

Hp- 17, 18, 19, 2 O-rb^/^PT^T* 

5^VF2o, 1 6- (3-hU7;b3j"P^^;l'7x 
7*5/) -1 5— r**5/-l 5, 1 5-^7/W-p- 

13, 14-^kKD-17, 18, 19, 20-rh 
7/;l/7PX^^7V^VF2a, 16-7i/^- 

15-7^-15, 15-'>*7WP-13, 14 
-5?t Ho- 1 7, 18, 19, 2 0-rH5y;l/7P 
X^^V^VF 2 0, 17-7i-^-15-ft* 
f-15, 1 5-^7WP-13, 14->*bKP- 

18, 19, 2 o-bv yji fa ^if^y^y? 2 

a, 1 6- (3, 5->'7PP7i/^>') -1 5 — f 
^^15, 1 5-5?7;l/*P-3-**-i7- 1 7, 

18, 19, 2 0-r Y^JiWu^^yVyF 2 

[0 1 0 9] 1 5— r**5/-l 5, 1 5-5*7;l/*P 

- 3 - t^-T'PX^ 7*7^> F 2 a, 16- 
(3, 4 -^7PP7i7+i') - 1 5 -ft+i'- 1 

5, 1 5-^7/b*P-3-**1r-l 7, 18, 1 
9, 2 0-f h77;l/7P7^y7^>F 2 a, 16 

- (3-7PP7i/^) - 1 5-7***5/- 1 5, 

1 5-^7;!/^- 3 -^ir- 1 7, 18, 19, 2 
0-fh7/;V7P7N^y7V^F2a, 16- (3 
-hy7WP^f;l/7i/+-» -1 5— f**5/- 
15, 15-f*7/l/tP-13, 1 4-5>*fc:KP-3- 
W-17, 18, 19, 2 0-Th7/;l/7PX? 
^7^>F2«, 16-7i/^-15-7^-> 
-15, 15-^7WP-13, 14-^bFP-3 
-W-17, 18. 19, 2 0-r b^SflZfuX 
ZV^yyyV 2 a, 17-7i^-i5-f**-> 
-15, 15-^*7WP-13, 14-ytKP-3 

-**lr- 18, 19, 2 o-bVSfrfuxzir^y 

*Jy? 2 cto 

[0 110] N-*$yX)l&-)l,- i 5-r**5/- 
15, 1 5-^7WP7PW^7y^yF 2 a * 

>i/#*lr5h\ u-*-$iyx)],&-)i<-i 6- (3, 5 

->*7P07i/*>» - 1 5-r**5/- 15, 15 
-5^7/Wp- 1 7, 18, 19, 2 0-r 1-57/1/ 7 
PX^^y^F 2 a #/l/#*+f5 h\ N-*£;y 
X^to;l/- 1 6 - (3, 4-^PP7i7+>') - 
15-7**^-15, 1 5-^7WP-l 7, 1 
8, 19, 2 O-fF^y^PX^^^yF 2 a 
#/l/#*^5h\ N-tfyxfrX-fr- 1 6- (3 
-7PP7iy^) -15-7^-15, 15- 
y7^P-17, 18, 19, 2 0-r 1>77;1/7p 
X^7"7»>F2a F\ N-^^>X 

;!/#-/!/- 1 6- (3-M)7;l/*Pp{f-;l/7x7* 
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iO -15 — r**^- 15, 15 -V>;)\/*u- 1 

7, 18, 19. 2 o-f-h'yyjl^ax^^y^y. 

F 2 o Kx N-tZZ/Xfrfr—)]/- 1 6 

-7i/^-l 5-f^-15, 1 5->'7*t 
0-17, 18, 19, 2 0— r h7/^7°DX*^v 

- 1 7 - 7 1 5 -f^S/- 1 5 , 1 5 -^'7 

;l/*n-18, 19, 2 0-h»jy;l/7*DX^^>^* 

[0 1 1 1] fcfc, (l) -p**n*$7'y*^ 10 

[0 l 12] ±E*«W©fl:^* (#7-yfg7 0 nx*y 

KrtWRttWBfr^i: £&i?fr5ggfc UT©*rffi1£tf# 
g f 2 a^^<oBgs*^«n> ;rf^>l££tetf# 

[0113] *%BjcDE^{i, ±E*58Wfc*»*fl:^ 

tf, ^li?Ki?fen{^ft^- h y -7 a, wurv 

y h u >7a, ihw- h y 7 ^©sife 

ftSJx ^Vt^^uyvji^-Sty^eyyirU—h (U( 

#y y;i^5-h 8 o£f3) , xf7y>i*'j* 

stt^js ^x^tf h ij x-t* vm-f h w urn® 

[01 14] s#s»> ma, ^ msicioTjia 
sirt***«, ^li^TfentJo. 0 0 0 1 ~ 1 % ( w 

/v) , #$L<&0. 000 5~0. 5% (w/v) 

©t©* 1 b 1 @~»@j«ii-rntf 

[0 115] 

[*S£09] WTk:ft#W***fT*J»W«S6fc»IBlk: 

2 1 &*mi<D{k&vii<D&f&m-v&Zo 092 2it*&w 
<Dgm<Dmm, 092 3ii*%w<Dmm<DmmMmm-? 50 
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[0 116] [091] 
(IS, 5R, 6R, 7R) 
-T/kMrS'-e- [ (1 E) -4- (3-^P07i7 

-3-**y- 1 -7-r-;H -tr^a [3. 
3. 0] ***y- 3 -*:/©£$ 

[0 117] 2^**7-3- (3-7dD7x7* 
2/) -7Ptf;b*X*>^^^;l/2 6. 5 g©TH F 

(2 6 0ml) SWte*»T*fl:y f7A3. 3 9 g > 
hyx^;l/75>l 0. 9ml^ADK.fc. 1 5#IHM$ 
Lfc^ (IS, 5R, 6R, 7R) -6-*;l/5;l/- 
7— ^>»y-r/W-*i,'-2-***-KS/^D [3. 

3. o] ***y- 3-*yi 8. \%v>m\Lm-vy 
(65mi) mm*ijnx.rc 0 o °cv 1 &Nft$u sjs 

■7h^77-f (^^V/IHIx^;!/ 1/3-2/ 
1) TfitSU SSfb^l 9. Sgtfft. 
[0 118] 'H NMR(CDCh):<5 2.2-2.9(m,6H), 4.67(s, 

2H), 5.09(m, 1H), 5. 34 (m, 1H), 6. 56(d, J=15. 9Hz, 1H), 6. 73 

-6. 97 (m. 4H) , 7. 18(m, 1H) , 7. 44(m, 2H) , 7. 58(i, 1H) , 7. 97 

(m,2H). 

[0 119] [092] 

(IS, 5R, 6R, 7R) - 2 7 -07 
^;l/aJ-*">-6- [ (1 E) -3, 3-^7;W-n-4 
- (3-^pn7i^» -l-7rx;l/] 
P [3. 3. 0] *^^y-3-^-y©-a-fi)c 

[o i 2 o] 09iT"&$u/cxy:/5. oo g o«^ 

fl/V (150ml) mmc, €W>V7^;l/77fV 

7;l^y K l 9. 8 g^o'C-eio^fco uon 
tc a •> l JAf;l/*7A^nvhy77-f (-M^y/ft 

»xf-;I/ 2/1) T*»SL^Mft-&!fe3. 4 7 g£|# 

fco 

[0 12 1] 'H NMR(CDCh): i 2.2-3.0(m,6H),4. 13(m, 
2H), 5. 09 (n. 1H), 5. 30 (m, 1H), 5. 87(dt, J=15.6, 11. 2Bz. 1 
D),6. 150a. 1H),6. 72 (m, lH),6.84(m, 1H). 6.97(m, 1H), 7. 1 
8(m, 1H), 7. 41 (n. 2H), 7. 55(m, 1H), 7. 96(m, 2H). 
" F NMR(CDCb): -104.l(i). 

[0 12 2] [093] 

(IS, 5R, 6R, 7R) -2-t*t-7-l;Ka 
*^-6- [ (1 E) -3, 3-^7;M-D-4- (3 
-^DD7i^-» -i-7x— M -Ml/tu 

[3. 3. 0] 2 -*y<D-sm 

[0 1 2 3] 0"J2T^L^7;1/*'J K3. 4 7 g£* 
?7-;lx4 0m 1 j^#y>7A6 4 5mg^ 

ADA, 3fflT3iWllHW¥lxfe 0 B«T»pH%76«fc:L 
7i^P7h^77-f (^-y-y/^xf-;!/ 1/2 
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-2/3) vmwib®m{t&®i2. 69g*mrc B 

[0 1 2 4] 'e NMR(CDCls):<5 2. 0-2. 8(m,6B), 4.09-4. 
21 (m, 3H) , 4. 95(m, 1H), 5. 84(dt, J=15. 6. 11. 2Hz, 1H). 6. 07 
(m. lH),6.8l(m. 1H) , 6. 91 (m, IB), 7.01 (m, 1H),7. 23 (m, 1 
H). 

" F NMR(CDCh): -103. 7(h). 
[0 12 5] [0IJ4] 

(IS, 5R, 6R, 7R) -2-^*-9--3, 7 -is 
tFD^>-6- [(IE) -3,. 3-^7;W"P-4 

(3-^nn7i^) - 1 -7fz;H io 
P [3. 3. 0] *>7Zy<D^im 
[0 1 2 6] mw&&hrz (1 S, 5R, 6R^ 7 
R) -2-^+-9--7-t:FD+>'-6- [(IE) - 
3, 3-5^7;l/*P-4- (3-^Dn7x/4 1 ^) - 
\-7t-M -tfS^P [3. 3. 0] *?$>-3 
1 . 57g©THF (5 0ml) mmiC-7 8°C 

(1M, 17. 5m 1) fciu*, 3 0#HMg#Lfd£, 
*(20ml), 1 NffiS (4 0ml) ^ifra^PSxf- 
^T'ttflbLTCo ^'J*y;l/*5A^DVhy^7-f ('N 20 
+-9-y/S^x^;l/ 1/1 -3/2) T'ffKL^Sfl: 
^Jl . 2 6 g^Uft, 

[01 2 7] 'H NMR(CDCh):<5 2.0-2.6<i,6H),2.89-3. " 
10(n, 1H), 3. 98(m, 1H), 4. 18(i, 2H), 4. 66(i, 1H), 5. 57-5. 6 
7(m, 1H) , 5. 79 (m. 1H) , 6. 1 1 (m, IB) , 6. 81 (m, 1H) . 6. 92 (m, 1 
B),6.99(m, lB),7.22(m,lB). 
" F NHR(CDCh):-103.4(i). 

[0 12 8] [095] 

16- (3-*PP7x/*/) - 1 5-T**is- 1 

5, 1 5-^7;l/*P- 1 7, 18, 19, 20— rh 30 

7y;^PX^^7yyyF2o -I'vyptf/i/xxT 
no-grit 

[0 12 9] 4-*;l/#+^7^;I/h';7xx;l/*;XjJ-> 
x«7A7p$K6. 2 1.g©THF (8 0ml) Hi' 

fc#U7Airx (h'J 75K©h;l/xy 

(0. 5M, 5 6ml) %;ta;lgST*3 0#fWSt# 
bfco M4T*^L7c7^h-;l/l. 2 6 gOTH F 

(3 0mi) mm*- 2 ox-zim*., m^v 1 

brio *£AD;iT£ffr£#jj:U ^x^rt/x-x;l/z?& 
#U Lfc©^ W^x^l/Tft&aj U & 40 

s^jg^esL^^jpy^iaimi i.56 gzmzo 

[0 1 3 0] tiJj)LLtc-t})V$ym\; 56g<DT*zh> 
(1 4ml) igfllfcl, 8 ->>7if fcf^P [5. 4. 
0] ')>f*-7-X>4. 2 8gs 2-3-F7P/S 
>5. 3 8 g^inix. 1 7^Pi^J$U^Co SJS&fcP&x 

(^-y-y/^x^i/ i/i) -ems 

U ®Sffc-&%o. 9 l g£ffrc 0 

[ 0 1 3 1 ] 1 B NMR(CDCh ):{ 1. 22(d, J=6. 4Hz, 6H), 1. 50 
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6-2. 8(m, 14H), 4. 03(d. 1H), 4. 18(t, J=ll. 7Hz, 2H), 4. 21 
(m, 1H), 4. 99(n, 1H), 5. 38(e. 1H). 5. 78(dt, J=15.6, 11. 2H 
z, 1H), 6. 10(m, 1H) , 6. 81 (m. 1H), 6. 92(d. IB). 6. 98(m, IB) , 
7. 21 (m, IB). 

" F NMR(CDCh): -103.3(b). 

[0132] me] 

1 6- (3-*PP7x/4^» — l S-t**~>- 1 
5, 15-y*7;l/tD-17, 18, 19, 2 0— rh 
^y^PX^^y^F 2 a<D$!& 
[0 1 3 3] 0fl 5 Lfcl 6- (3-*PP7x7 
- 1 5 — r*^>- 15, 1 5-^7;l/*P- 1 
7, 18, 19, 2 O-Th^y^VX^ifyyi/y 
F2a 1 , y7 , Pfcf;l/XXr;l/4 4 0mg©x^y-;l/ 

(13ml) jg^t 0 . 2 N7kmt+ h V vhimm. 

(ii. 3mi) *toz.muT*2 2f%mtmi>rc» 
mzmtonwMcmg. bfrjiyvrnftLtzo 2 mm 

i&ffi§mu mmitsm 4 2 3 m g zmtco 

[0 1 3*4] 'B NHFKCDCh ) : <5 1. 6-2. 5(e, 14B), 4.04 
(m, IB), 4. 14-4. 20(m, 3B), 5. 38 (m, 2B), 5. 78(dt, J=15. 6, 1 
1 . 2Bz, IB) , 6. 09(d, IB) , 6. 81 (m, IB) , 6. 92 (i, IB) , 6. 98 (i, 
IB), 7. 21 (i, IB). 
19 F NHR(CDCh):-103. 4(i). 

[0 13 5] [«7] 

16- (3-^PP7x7^^) -15-ffr>-l 
5, 15-i/7Wn-l7, 18, 19, 2 0— r h 

IS 

[0 13 6] M 6 Lfcl 6- (3-^PP7x7 
-1 5-y***>>-l 5, 1 5-^7;^P-l 

7, 18, 19, 2 o-rh^/^ox^t^y-yy 

F2o2 00mg©7thy (2ml) }g?Kfc: 1 , 8- 
v^+Ftf^P [5. 4. 0] fyf*-7-iy?7 
5mg, 3-Kx*y3 1 6mg**p^5^FW«#L 
Tic SjS^P^X^;H??&f?L, ffifQ-&m^ 3%? 

*y;i/*7A^nvh^77^ (^■y-v/B^x^ 
i / 1 ) T*mm u ^sft^-m 8 2 m g zmc. 

[0 13 7] 'B NMR(CDCh ) : 5 1.25(t, J=7.3Bz,3B), 1. 
6-2. 6(m, 14B) . 4. 04 (m, IB) , 4. 12(q, J=7. 3Bz, 2B) , 4. 15-4. 
21 (m, 3B), 5. 39(m, 2B), 5. 78(dt, J=15. 6. 11. 2Bz, IB), 6. 11 
(m, IB), 6. 81 (m, 1H), 6. 92 (m, 1H), 6. 99(m, IB), 7. 22 (m. 1 
B). 

" F NHR(CDCh):-103.4(ia). 
[0 13 8] [0IJ8] 

1 6- (3-*PP7x74^» -1 5— r^+^-l 
5, 15-^7^D-17, 18, 19, 2 0— 

7M/7nx^y7y^yF2o y^;l/xxx;l/«DB- 

[0 13 9] 0j6T'£<£Lfc 1 6- (3-7PP7x7 
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- 1 5 -f**i/- 15, 15 -*J7)V*U- 1 
7. 1 8, 1 9, 2 0-f h^y^DX^^V^ 
F 2 a 2 2 \ mg(0^^y—)V (1ml) -^;/-tf> 
(4ml) <DiI£j§ag©*g&£ h U ^ y ;l^7 7 

a o%^*y-y®m, 2. 5 m 1 ) ^aq* 3 0 

f-;l/ 1/1 ) U ^g{t&%f 6 5 m g 

[0 1 4 0] 'B NMR(CDCh):5 1.6-2.5(i, 14H),3.66 

(s, 3B). 4.04(m. IB). 4. 15-4. 21 (n, 3H), 5. 39(m, 2B), 5. 78 10 

(dt. J=15.6. 11.2Hz, 1H),6. ll(m, 1H),6. 81(m, IB), 6. 92 

,(n, IB) , 6. 99(n, IB) , 7. 22 (n, IB) . 

" F NHR(CDCl3):-103.4(m). 
[01 4 1] [0119] 

16-7i^-15-f^>-15, 15—>*7 
WD-17, 18, 19, 2 0— T h^yjlfUT,^ 
^7>>*yF2a -ry7atf;l/XXx;l/fi!)-a-^ 

[0 14 2] (I S, 5R, 6R, 7R) -6-^5 
)]/- 7 -OV^frtti/- 2 -VLi/ 9 u 

[3. 3. 0] *5Zy-3-*>tZ-**V-3- 20 
7x7^-70 7^1/ £ ?K MK 

0U2, M3s M4^<ttffiaj5f;|5|fi|fctT^Sfk^J^ 

[0 1 4 3] 'B NMR(CDCh):<S 1.22(d,J?6.4Bz,6H),l. 
59 (m, IB), 1. 66 (i, 2B), 1. 83 (m, 1H), 2. 0-2. 4(m, 7B), 2. 47 
d, IB), 4.02(m, IB). 4. 19(t, J=ll. 5Bz, 2B), 4. 19(m, 1H). 
4. 99(m, IB), 5. 38 (m, 2B), 5. 80(dt. J=15. 6. 11. 2Bz. IB), 6. 
10(m, IB), 6. 91 (i, 2B) , 7. 00 (m, 1H) . 7. 30 (m, 2B) . 
" F NMR(CDCh): -103.7(h). 

[0144] *mici5^T&x.mT°fif£Lrc<t^mm 30 

(IS, 5R, 6R, 7R) - 2 -^-9-- 7 -^yy 
.-f/l«Mr*'-6- [(IE) -4-7x/4 1 >'-3-^- 

*y- 1 -yT—M -xi'y^u [3. 3. 0] 
y-3-*y 

'BNMR^DCh) : S 2. 29(ddd, J=15. 6, 4. 9, 0. 2Bz, IB), 
2. 45-2. 51 (m, IB) , 2. 60(dt, J=15. 6, 6. 6Bz, IB) , 2. 83-2. 95 
(i. 3B), 4. 67 (s. 2B). 5.08(td, J=4. 6, 1. 7Hz. IB), 5. 31 (m, 1 
B),6. 60(dd, J=15. 6, 1. OBz, IB), 6. 84-6. 87 (m, 2B), 6. 91 (d 
d, J=15. 6, 7. 8Bz, IB). 6. 98(t, J=7. 3Bz, IB), 7. 25-7. 29(i, 40 
2B), 7. 44(t, J=7. 3Bz, 2B), 7. 58(dt, J=7. 3, 1. 2Bz. IB). 7. 9 
7(dd,J=8.3,1.2Bz,2B). 

[0 14 5] (IS, 5R, 6R, 7 R) -2-**V 
-7-*t.y*Mjl**i/-6- [(IE) -3, 3-5> 

7;WD-4-7iy*^-i -^f-W -xti/tu 
[3. 3. o] yjrt$y-3-*y 

'BNMR(CDCh) : 6 2. 2-2. 9(m, 6B) , 4. 17(t, J=11.5Bz,2 
B), 5. 09(m, IB), 5. 29(m, 1H), 5. 89(dt, J=15. 6, 11. 0Hz, 1 
B), 6. 15(m, IB), 6. 85 (d, J=7. 8Bz, 2B), 6. 99(t, J=7. 3Bz. 1 
B), 7. 27(i, 2B), 7. 41 (m, 2B), 7. 55(t, J=7. 3Bz. IB), 7. 97 50 
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(d.J=7.3Bz,2B). 
" F NMR(CDCh) : -104.0(h). 
[0146] (IS, 5R, 6R. 7 R) - 2 
-7-fc:KD^>-6- [ (IE) -3, 3-i/7>l* 

D-4-7iy^>-i-7f-;H -\tytu [3. 
3. 0] *>?zy-z—%y 

' B NMR(CDCh ) : S 2.0-2.8(m,6B),4.09(i,lB),4.20 
(t.J=11.5Bz,2B),4.94(i, lB),5.84(dt, J=15.6. 11.2Hz. 1 
B) , 6. 07 (m. IB), 6. 91 (d. J=7. 8Bz, 2B), 7. 02(t, J=7. 3Hz, 1 
B),7. 3l(i,2B). 
" F NMR(CDCh) :-103.6 (m). 
[0 14 7] (IS, 5R, 6R, 7 R) -2-^-9" 
-3, 7-^tKo^>-6- [ (IE) -3, 3-iS 
7Ma-4 -7i7*^- 1 -7f-;H -kT->^a 

[3. 3. 0] *?$y 

1 B NMR(CDCh ) :.S 1. 8-2. 9(m, 6H). 3. 96Cm, 1H), 4. 19 
(t, J=l 1. 5Hz, 2B) . 4. 60-4. 71 (m, IB) . 5. 56-5. 65 (m, 1H) , 5. 
82 (m, IB), 6. 11 (m, IB), 6. 91 (d, J=8. 3Hz, 2B) , 7. 00 (o, 1 B) , 
7.30(t,J=7.8Hz,2B). 
" F NMKCDCh) :-103 (m). 
[0 14 8] [fJlO] 

1 6-yx/^y- 1 5— 1 5, 15-^7 

^*o-17, 18, 19, 2 0-fh7/;l/7nx$ 

^7^yp 2 a<D&M . 

[0 1 4 9] m9TSl&Lrcl 6-7i7^>-1 5- 
fi^>-15, 15-^tD-17, 1 8, 1 
9, 2 0-f h77;l/7PW^7^>F2a 

[0 15 0] 'B NMR(CDCh):5 1.60(m, IB), 1.67(m, 2 
B), 1. 83(m, IB) . 2. 0-2. 5>, 8B), 2. 47 (m, IB), 4. 03(m, IB) , 
4. 18(t, J=l 1. 7Bz, 2B) , 4. 18(m, IB) , 5. 36 (m, 2B), 5. 80(dt,~ 
J=15.8, 10.5Bz, lB),6.09(m. lH),6.9l(n, 2B),6.99(i, 1 . 
B),7. 29(m,2B). 

" F NHR(CDCl 3 ):-103.7(i). 
[0 15 1] [Mil] 

16-7i/*->-15-mi'-15 1 1 5 ->*7 
;W-p-17, 18, 19, 2 0-f h77^7PX^ 

^•yy-Jyv 2 a xf;l/iXT^o^S 

[0 1 5 2] Ml OT^Lfcl 6-7i7^>-1 5 
-f^->-15, 15->*7;l/tn-17, 18, 1 
9, 2 0-fh7y)l/7DX^^7>^>'F2a^ffl 

</\ M7 tmmicLxmmit^m^^Ltco 

[0 15 3] 'B NMR(CDCh):,5 1.25(t, J=7.2Bz,3B), 1. 
55-1. 75(m, 3B), 1. 85(i, IB), 2. 05-2. 50(m, 8fl), 4. 01 On, 1 
B), 4. 12(q, J=7. 2Bz. 2B). 4. 20(t, J=ll. 7Hz, 2H), 4. 21 (1, 1 
B) , 5. 38 (m, 2B) , 5. 81 (dt, J=l 1. 1. 15. 7Bz, IB) , 6. 10(ddt, J 
=2. 0, 9. 1, 15. 7Bz, IB), 6. 91 (m, 2B) . 7. 00(i, IB), 7. 30(m, 2 
B). 

" F NMR(CDCl 3 ):-103.3(m). 
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CO 1 5 4] [09 1 2] 

1 6-7i/*>>- 1 5-7***i/-l 5, 15->*7 
;l/^-D-17, 18, 19. 2 0-fh7y;l/7DX^ 

CO 1 5 5] 091 OT^figLTcl 6-7i/^>-1 5 
-f^>-15, 15-^7WP-17, 18, 1 
9. 2 O-r h^y^DX^ry^y^yF 2 o^M 
K 09 8 LTWmitSVBZfilS. LTco ' 

CO 1 5 6] *H NMR(CDCh): S 1.60(m. 1H). 1.67(m,2 
H), 1. 84 (m, 1H), 2. 0-2. 4(i, 8H), 2. 47(n, IB), 3. 66(s, 3H). 
4. 02(m, 1H), 4. 20(t, J=12. 0Hz, 2H) , 4. 20(m, 1H), 5. 38(i, 2 
H), 5. 80(dt, J=16. 4, 10. 8Hz. 1H), 6. 10(m, 1H). 6. 91 (m, 2 
H),7.00(m, lB),7.30(m,2fl). 
" F NHR(CDCh):-103.7(i). 

CO 15 7] [0913] 

16- (3, 5-$;^PD7iy+^) -1 5— r** 
f-15, 1 5-^7WD-l 7, 18, 19, 2 0 
-fF7^7PW^7>^F2a -tV/v^)]/ 

CO 158] (IS, 5R, 6R, 7 R) -6-<M/5 

7 -^V^M-^- 2 tfi^p 
[3. 3. 0] **£y-3-*;/i;2-**V-3- 
(3, S-^PP^x/^i/) -^P^l/^X^^i? 

s>*?7l/*»), 09K 092, 093, 094:feJ;tf095 

CO 1 5 9] 'H NMR(CDCh):5 1.23(d, J=6. lHz,6H). 1. 
6-2. 5 (m, 12H), 4. 03(m, 1H), 4. 17(t, J=ll. 4Hz. 2H), 4. 22 
(i, IB), 5. 00(m, 1H), 5. 39(t, J=5. 0Hz, 2H), 5. 76(m, 1H), 6. 
11 (m, 1H), 6. 83(d, J=l. 8Bz, 2H) , 7. 02(t, J=l. 8Hz, 1H). 
" F NMR(CDCl3):-103.5(m). 

co i 6 o] *mic]s^T&i.mic33^T'&mLrc{t-& 

(IS, 5R, 6R, 7R) - 2 7 — 

W+->--6'-'[ (IE) - 4- (3, 

[3. 3. o] **?*y-z-*y 

*H NMR(CDCh) : 8 2.31(ddd,J=15.6,4.9,2.0Bz,lB), 
2. 51 (i, 1H), 2. 65(dt, =15. 6, 6. 5Hz, 1H), 2. 87-2. 98k, 3 
H), 4. 67(s, 2B), 5. 1 1 (dt, J=6. 5, 2. OBz, 1H), 5. 35 k. 1H). 
6.54(d,J=16. 1Hz, lH),6.77(d, J=2.0Bz,2B),6.92(dd,J=l 40 
6. 1. 7. 8Hz, 1H), 6. 99(t, J=2. 0Hz, 1H), 7. 45k, 2H), 7. 60 
k,lB).7.98(i,2B). ■ 

C0161] (IS, 5R, 6R, 7R) - 2 
-7 -<y*M 6- [ (1 E) -3. Z-V 
7)]/*V-4- (3, 5-^on7i/*i/) - l- 
-tfi^p [3. 3. 0] **2>-3-* 

y 

*H NMR(CDCh) : ,5 2.2-2.9(i,6H),4. 12(i,2H).5.08 
(m, IB), 5. 3l(q, J=6.- 1Hz, 1H), 5. 85k, 1H),6. 14(dd, J=15. 
9, 7. 6Hz, 1H). 6. 76(d, J=l. 7Hz, 2H). 6. 98(t, J=l. 7Hz, 1H), 50 
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7.4-7.6k.3B),7.94(m,2B). 
" F NMR(CDCb) :-104 GO. 
C0162] (IS, 5R, 6R, 7 R) - 2 
-7-tKD^>-6- [ (IE) -3, 3-5>7/l>* 

n-4- (3, 5-^on7iy+-» - 1 -7f- 

-tr->*p [3. 3. o] *?*y-3-*y 

'H NHR(CDCh) : S 2. 0 4 (m, 1 H) , 2 . 4 — 
2. 9 (m, 5H) , 4. 0 8 (d t, J =6. 1, 
6. 4Hz, 1 H) , 4. 1 5 (t, J = 1 1 . 5H 
10 z, 2H) , 4. 95 (dt, J=4. 4. 2. 4Hz 
1 H) , 5. 79 (d t, J = l 5. 9, 1 1. 2H 
. z, 1H) , 6. 0.6 (ddt, J = l 5. 9, 8. 
0, 1. 0Hz, 1 H) , 6. 8 1 (d, J - 1. 7H 
z. 2H) , 7. .0 0 (t, J = l. 7 Hz, 1 H) . 

F NMR (CDC 1 3 ) : -1 03 (m) . 
CO 1 6 3] (IS, 5R, 6R, 7R) -2-**? 
-3, 7-5>HKn**-6- [ (1 E) -3. 3-5? 
7;l/^"P-4- (3, 5-^PP7i/4 : -» — 1 - 
7t--)V] [3. 3.-o] *>?$y 

20 'BNMR(CDCh) : S 1. 8-2. 9(m,6B), 3.97 (m, IB), 4. 15 
(t, J=12. 2Bz, 2B). 4. 65b, IB). 5. 55-5. 65 k, IB), 5. 77 k, 
IB) , 6. 07 (m, IB) , 6. 82 (m, 2B) , 7. 01 k, IB) . 
" F NMR(CDCls) :-103.5 GO. 
CO 164] [0914] 

(IS, 5R, 6R, 7R) - 2 7 -^y >/ 
<fjl**i/-6- [4- (3-^DD7i/*-» -3 

-**v?=f-M -zy^u [3. 3. o] xtzy- 
3-*y(D$tf<. 

CO 1 6 5] 091 ?-$}$,Ltc^/y4. 0 8g<Dffl^x 
f-fr (8 0ml) ?§&»C5%Pd-C (5 8 Omg) £ 

fco^Bj&mz-b^ hmmbrc'&mffiLrco yv^j^)i 

A7i^DVhy 7 7^. (^V-y/mm^f\y 1/ 

i) ?mmu ®m<t-&®3. 8 9 g *mc c 

CO 16 6] 'B NMR(CDCh):<5 1.68k, IB), 1.81(m, 1 
B), 2. 13d. IB), 2. 35-2. 52k, 3B), 2.68(m, IB), 2. 78-2. 95 
. (a. 3B). 4. 56(s. 2B), 5. 10(dt. J=l. 0, 6. OBz, IB), 5. 20(dd 
d. J =2. 9. 3. 3, 6. OBz, IB). 6. 74 (m, IB), 6.85 (m, IB), 6. 97 
k, IB) , 7. 19 (m, IB) , 7. 43 k, 2B) , 7. 55 (n, IB) , 7. 97 k, 2 
B). 

CO 16 7] [0915] 

1 6- (3-^DD7i7^) -1 5-x*4^>- 1 
5, 15->*7WD-13, 1 4-5?fc Kp-1 7, 
18, 19, 2 O-fh^y^DX^.^y^F 2 
a -I'yT'P^l/XXT^C-a-fiic 
CO 1 6 8] 091 4T"&&Lrc<rhy£t), 0J2, 0ij 

3 , 09 4 xm 5 1 mmic Lxmm<t-^m^f& l 
re, 

CO 1 6 9] 'B NMR(CDCh):5 1.22(d. J=6.4Bz,6B), 1. ' 
43k, 2B). 1.65-1. 75k, 4B). 1. 9-2. 5(m, 10B), 3. 95 (m, 1 



(20) 



37 



B), 4. 10(n, 2H), 4. 20 (m. 1H). 5. 00 (m, 1H), 5. 41 (m, 2B), 6. 8 
2(m. lH),6.93(m, lH),6.99(n. lB),7.22(m, 1H). 
" F NHR (CDC h ) : -1 05. 7 (m) . 

Co 1 7 o] *micj3^T&xmi?'£&Lrc{t&toim 

(IS, 5R, 6R. 7R) -2-t^-7-^/ 
>ffr**i/-6- [3, 3-i>7)\s*U-4- (3-1? 
PP^x^*^) -\Zi/>7U [3. 3. 0] * 

t*y-3-*y 

'HNHR(CDCh) : 6 1.68(in,2H),2.2-2.5(m I 6H),2.72 10 
(m, 1H) . 2. 94(dd. J=18. 3, 10. 7Hz, 1H), 4. 1 1 (t. J=l 1. 5Bz, 2 
H), 5. 12(dt, J=5. 7. 1. OBz, 1H), 5. 27(m, IB), 6. 78(ddd, J= 
5. 9, 2. 5. 1. 7Bz, IB) , 6. 90(t, J=2. 2Bz, IB) , 7. 01 (m, IB) , 7. 
21 (t. J=8. lBz. IB). 7. 44 (t, J=7. 7Bz, 2H). 7. 54 (m, IB). 7. 9 
9(m,2B). 

" F NMR(CDCb) :-106.1 (i). 

[0 17 1] (IS, 5R. 6R. 7R) - 2 
-7-tKD^>-6- [3, 3-^7;l/^-n-4- 

(3-*pp:7x/4^) T=f-M -tfv/^n f3. 
3. 0] *5$y-3-*y 20 

'BNMR(CDCh) : 5 1.55-1. 68 (in, 2H), 1.89(m, IB). 2. 1- 
2. 6(m. 6B), 2. 85(dd. J=18. 8. 11. 2Bz. IB). 4. 05 (m, IB), 4. 1 
0(a. 2B) . 4. 98(ddd. J=7. 1, 6. 8. 2. 2Bz. IB) . 6. 81 (ddd. 8. 3. 
1. 7, l.OBz. IB), 6. 92(t, J=2. 2Bz ; IB). 7.01(m. IB), 7.23 
(t,J=8.3Bz.lB)." F NMR(CDCh) :-106.0 (m). 
[0 17 2] [Ml 6] 

1 6- (3-^PD7i/^) - 1 5— T**i/- 1 
5, 1 5->*7Ma-13, 14—>*tFD-l 7, 
18, 19, 2 O-Th'yyjWxnT-^^y'Jyv 2 

[0 1 7 3] Ml 5T"&f£Ltc 1 6- (3-^Da7i 
7*^) -15-7*^-15, 1.5-^7WD- 
13, 1 4-5*1* KP - 17, 18,19, 20-fh 

7y/i/7 , nx$^7^yF2o Vvt'p^I/x^x 

* j: t> > met mmic L-zmmit&viiz&f$. Ltc e 

[0 17 4] 'B NMR(CDCh): S 1. 41 (i.2B), 1.65-2.40 
(m. 14B), 3. 95(m, IB), 4. 10(t, J=ll. 6Bz, 2B). 4. 17(i. IB). 
5. 40(m, 2B), 6. 81 (m, IB), 6. 92 (m, IB). 7. OOGn, IB). 7. 22 
(m, IB). 

F NMR(CDC1 3 ) : -105.8(h). 40 
[0 17 5] [Ml 7] 

16- (3-^DP7i/^) - lS-xt+v'-l 
5, 1 5-'>*7;l/tn-l3, 1 Kp- 1 7, 

18, 19, 2 0-f h7/;l/7'DX?y7»*>'F 2 

[0 17 6] Ml 6T*^Lfcl 6- (3-^DD7i 
y*i/) -1 5— r:*4^>-l 5, 1 5-^^P- 
13, 14-ftFn-lT, 18, 19, 20-rh 
7/^7"DX?^7>^F 2ai0> M8i:H®»cL 
T^Sffc^^figLfco 50 
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[0 1 7 7] 'B NMR(CDCb ) : <S 1.42(i,2B), 1.7-2.4(m, 
1 4B) . 3. 67 (s. 3B) . 3. 95 (m. 1 B) . 4. 1 1 (t. J =1 1 . 5Bz, 2H) . 4. 2 
0(m, IB). 5. 41 (m, 2B). 6. 81 (m. IB), 6. 93 (m, IB), 7. 00 (m. 1 
B).7.23(m. IB). 
" F NMR(CDCh):-105.8(m). 

[0 17 8] [Ml 8] 

16-7i/^>-15-mi/-15, 15->'7 
Wo-13, 1 4-5>fc.Kn-l 7. 18, 19, 2 

[0 17 9] (IS, 5R, 6R, 7R)-6-*;l^ 

;l/ - 7 — ^yV-f A/**ci/ - 2 -^-^-9- — \£y^n 
[3. 3. o] *z*y-3-*yt2 -^y-3- 
7iy^i/-7 , n ert>***:/a5;*x/l/J: !^ M l > 
Ml 4, M2, M3, M4 fcitfM 5 i: nfltic LT^S 

[0 18 0] *B NMR(CDCh):5 1. 23(d, J=6. 4Hz,6H), 1. 
4-2. 5(m, 18B), 3. 95(m, IB), 4. 10-4. 94(o, 3B), 5. 00(m, 1 
B) , 5. 42 (m, 2B) , 6. 92 (m, 2B) , 7. 01 (m, IB), 7. 31 (m, 2H) . 
" F NMR(CDCl3):-105.7(m). 

[oi8i] *Micjs^x&xMT-e}i$.Lrcti:£®im 

(IS, 5R, 6R, 7R) -2-^-»f-7-^yy 
<<)l>*3ri/-6- (4-7iy^-3-t*y7f 

;i/) -tre/^n [3. 3. o] *55ty-3-*y 

l B NHR(CDCh) : S 1. 74(i.2B),2. 13(m. 1H), 2.32-2.52 
(m, 3B). 2. 66(m, IB) . 2. 80-2. 93 (i. 3B). 4. 57 (s, 2H) . 5. 09 
(m. lB),5.20(m, lB),6.85(d, J=7.8Bz.2B).6.99(t, J=7.3B 
z. IB). 7. 28 (n, 2B). 7. 43 (m, 2B). 7. 55 (t. J =7. 3Bz, IB), 7. 9 
8(d,J=7.3Bz,2B). 

[0182] (IS, 5R, 6R, 7R) -2-**V 
- 7 -<y*M)l**y- 6 - (3, 3-5*7^P- 

4 -7iy*'>7"fW -tre/^p [3. 3. 0] 

^^-3-^->. 

'BNMR(CDCh) : <5 1.67(i,2B),2.18-2.54(m,6H),2.72 

(m, IB), 2. 94(dd, J=18. 3, 10. 5Bz, IB), 4. 13(t, J=ll. 5Bz, 2 

B) , 5. 1 1 (m. IB) , 5. 26(m. IB) , 6. 89(d. J=7. 8Bz, 2B) , 7. 01 

(t. J=7. 3Bz, IB) , 7. 30(m, 2B), 1. 44 (m, 2B) , 7. 56 (m, IB) , 7. 

99(d,J=7.3Bz.2B). 

" F NMR(CDCh) 1-105.9 (m). 

[0183] (IS. 5R. 6R, 7R)-2-**y 
-7-b Kn+5/-6- (3, 3—>*7;I/*p-4-7 
i/*-y7rW -tfS^n [3. 3. 0] *5$y- 

3 -icy 

1 B NMR(CDCh) : 6 1. 47-1. 68(m,2H).1.89(m. 1H), 2.0- 
2. 2(m, 3B), 2. 32(dt, J=15. 1. 5. 9Bz. IB). 2. 51-2. 60(m, 2 
B). 2. 84(dd, J=18. 8, 1 1. 0Hz. IB). 4. 09 (m, IB) , 4. 13(t, J=l 
1. 5Bz. 2B). 4. 98 (a. IB). 6. 92(d. J=8. 3Bz. 2H). 7. 02(t. J= 
7.3Bz.lH).7.32(t,J=7.8Bz.2B). 
19 F NMR(CDCh) :-105.9 (m). 
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,5.40 
0 0 (m, 



20 



[0184] (IS, 5R, 6R, 7R)-2-**9" 
-3, 7-7fcFn*7-6- (3, 3-77;b*P- 
4 -7x7*77*;W -|£7*P [3. 3. 0] *;7 

?y 

'.H NMRCCDCh) : 5 1.4-2.5(n, 10H),3,95(m, 1H), 4. 12 
(t. J=ll. 5Hz. 2H), 4. 68 On, 1H) , 5. 54-5. 67 (m. IB). 6. 92(d. 
J=7.8Bz. 2B). 7. 01 (t. J=7. 3Hz, 1H), 7. 31 (t, J=7. 8Hz. 2H). 
F NHR(CDCh) :-105.6 (m). 
[0 18 5] [0U19] 

1 6-71^- 1 5— 7***7- 1 5, 15-5/7 10 
7l/*p-^3, 1 4-7fcFn-l 7, 18, 1 9. 2 

[0 1 8 6] Ml 8T"&f&Ltz 1 6.-7x7*7- 1 5 
-7***7- 15, 15 -77;l/*D- 13, 14-7 
fcFP-17, 18, 19, 2 0-fh7/^DX? 

[ 0 1 8 7 ] 1 H NMR(CDCh ) : 5 1. 4 - 2 .. 4 (m, 
1 8H) , 3. 9 6 (m, 1 H) , 4. 12 (t, l' 
1. 7Hz, 2H) , 4. 17 (m, 1 H) 
(m, 2H) , 6. 9 2 (m, 2 H) , 7. 
1 9 H) , 7. 3 0 (m, 2H) . 

F NMR (CDC 1 3 ) : -1 05. 7 (m) 
[0 1 8 8] mi 0] . 
1 6-7i/^>-l 5-7***7-1 5, 
Wn-13,..14-^KP-17, 18, . „, fc 
O-fhf/^OX^^y^VF 2 a if;Vix 

[0 1 8 9] Ml 9-e-S-figL/c 1 6-7iy^>-l 5* 
. . 1 ) 1 0 0 m 1 4> 

mvv-tvy 

#y y;i^— h 8 o 

y >m-7i<.mi- h v 7 a ~mim 
mmmm*. 

1 Nm&£fz& 1 NTK^fb^- h> >J 7 A 

* ■ 

pH 

[0 19 6] ±IB^fcfel^T, {fc£WA0*£S**, 
S^«*K«i:i9«*-&*Ci:T\ 0. 00 1% (w 
/v) jSKfc 0. 00 5% (w/v) jSUMt 0. 0 

5% (w/v) itflg^iJitfo. 1% (w/v) jmm 

[0 19 7] $r c , ±E«Q.^rfi:fcV>Tx {tg*A<D*>fc> 
t)fc«8Tf^j*Lfc 1 6- (3-^Pn7 x y^» - 
15-7***7-15, 15->*7;Hn-i7, 1 
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* -7***7- 15, 1 5-777l/*P- 13, 14—7 
fcFn-17, 18, 19, 2 O-rh^y^nx^ 

y^y-yyF 2 a no. mi fcra«tLT«Wfl:^«* 



1 5 -77 
1 9, 2 



[0 19 0] 'H NMR(CDCh) : S 1.25(t, J=7.3Hz,3B),l. 
4-2. 7(m, 18H) , 3. 95(m, 1H) , 4. 09-4. 18(m, 5H), 5. 41 (m, 2 
B),6. 92(m. 2H), 7. 00(m, 1H), 7. 30Gn, 2H). 
" F NMR(CDCl3):-105.7(m). 
[0 19 1] WiZ 1] 

16-71^4^-15-7^-15, 15-77 
>1/*P-13, 14-7tFD-l7, 18, 19,. 2 
0-7-h5y;l/7 , PX^y5777F 2 a 

[0 1 9 2] Ml 9T£$Lftl 6-7x7*7- 1 5 
-7***7- 1 5, 1 5-77/l/*P- 13, 14-7 

tFP-17, 18. 19, 2 0-rh^y;l/7D7^ 
^7>77F 2o<t !), 0V8 fclfBttfclTTMWfc^ft* 
#J*Lfc. 

[0 19 3] 'B NMR(CDC1 3 ): <5 1.4-2.6(m, 18B),3.66 
(s, 3B),3. 95(i, IB). 4. 10-4. 19(m, 3B), 5. 41 (m, 2B), 5. 76 
(b. IB), 6. 92(i, 2B), 7. 00(m, IB), 7. 31 (m, 2B). 
" F NMR(CDCh):-105. 7(m). 

[0194] [M2 z mum 3 m 1 2 t^lt-c 1 

6-7x7*7-15-7***7-15, 15-77^ 
*b-17, 18, 19, 2 0-7 i ^7y;^7 P P72?' 
7777F 2 a ^;H^fA (JMT^ {t^Ail* 

5) ^ffl^7c^H^5i>*tig®;*o^aW*SSiM73 
M£^*o 

[0 19 5] 



1 0 

2 5 0 0 
2 0 0 0 
2 0 0 



mg 

mg 
mg 

mg 
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8, 19, 2 0-xh^7;l/7DX^^777F 2 a 

^f^xxf^ (JWTn ft^Bi:*^) % M2 if 

□BEl^cl 6-7x7*7- 1 5— 7***7- 1 5, l 

5-77;l/*n- 1 3, 14 -7k Fa- 17, is, 

2) IS©!* 1 0 0g4> 



6. 0 

1 l 9, 2 o-r h7y;l/7nx*y^777F 2 a * 
*;l/xxx;b (WT> ffc^C £*3) s M9T*^L 

tc 1 6-7x7*7- 1 5-7***7- 1 5, 15-7 

7;k*a-i7, 18, 19, 2 0-rh7y;l/7 , nx 

2 ?V 77*7 F 2 a 7 V 7*B If ^IXr^ («T< ft 

tT'^fc, ft^B, ft^%C$7c«ft:^D(D0. 
00 1 % (w/v) ^|S^ 0. 0 0 5% (w/v) £ 
tg$u 0. 0 1% (w/v) j£fl^ 0. 0 5% (w/ 

v) mfatS&TSQ. 1 % (w/v) j^lSjK«We»' 
-5 o 

[0 19 8] 



(22) 

41 

6&7-fey y 

mm^/vy 

[0 19 9] ±K&7j»c:fe^T\ it&faA<Dfrt>!)\at 

1 0 0m Iff 

it^>;-b'jy 

1 NmmStzlt 1 NTk^ffcf- h V 7 A 
PH 

[0 2 0 2] ±fB»*IC*jV^T, "7* J y°ax htt£g 
^An^M^jiaiiMLTO. 1% (w/v) 

co 2 o 3] [0ij2 3 (mrnm> i latm&wM 
E.^<Dsm&&&* : 7-ynHk'\<D&m*miLrco $ 

flU , Vol. 4, 277-289(1970)) IClgDT&it LTc £ Z 5, 
CO 2 0 4] 1) ISE^O^S 

PGF2a©hp**5 vig-^ y 7a tf ;l/xxx;l/fc 

£/Bt^T<D^gtf &3 (Exp. Eye Res. , 61, 677-683 

(1995) ) a jtcx\ ±mxfflcfflmztitzj3m\cmi} 
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0. 
2 0 
7 7. 

2 



1 g 
g 

9g 
g 



* CO 2 0 0] $tc, *S»«0«*Jtta^fcl,TflJv'» 
C020 1] 



1 0 

2 5 0 0 
2 000 
2 0 0 



mg 
mg 
mg 
mg 



6. 0 



II 20 



30 



* CO 2 0 5] (a). IE 

(^BtSffi) {*fi2. 5~7. 5kg (3-1 0^K) 

ffi£EM£& ^£$y (5~1 0mg/kg, gSArttg 

c o 2 o 6] (mm m i icmm£%<D-mt lt, ft 

-S-feA, ft^jB, {fcfcftCSJfclifc^fcDCSO. 0 
1 % (w/v) j£ai?fci5«fctf 0. 1 % (w/v) j£tfg?£ 

^20(i 1 j£l»L;fcfc#©, Miff C&Blfti&cDgl 
ff) fc«r*IBE©«l«Efl:*i9Vr. $fc x Sift|BS?£jg 

^tLzmzrix^z^tsfuxhcoo. 01% ( w . 

/v) £ig?fcte«fctf0. 1 % (w/v) jft|gJK*jSUIi L 
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(0.1» 


[ 8] 


-0.8 


-1.3 


-0.8 



j£EB&®HEE£fc<imiite) 



CO 2 0 8] m 1 Ic^cLfcfc v fc, mElttftWit- 



43 



[0 2 0 9] (b) 2moR9usmm 

'•OttlfcfiFl© 4~5. 6kg (3~8^f&) <D 

jj-tJifjlZWUc&Ltzo 1 4 BUOjJBs 1 B 1 

<OjmW 5f nf (12 0 /i ljfflfiLfc. flftEW©** 
(5-1 Omg/kg, ffiftrtft5) *»T 
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*-&«JAfcl,<ttfl:£»B©&0. 1% (w/v) £Bg 
ffi> *fctt» {fc£%D©0. 0 1% (w/v) 

t<tto. i % (w/v) jsra«*jsiBL;fci:t0, a 

4lBI» 3BI, 70S, 1 0BBfe<fctfl 4BB© 

ishoue) - (si&simmmjB ] sfc, 

1% (w/v) jSUE*%jglfiLfcfc*©tt*fc#&T;* 

. -r. [ ] «tt0«R%jj^r o 
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ig*ittne>ft-f> »«ojfiifffejE«, *gn<DHjgk&?> 

[0 2 13] 2) *7->M£.'\(D&ig 
t -> T y 5 - >M£ lc K# L T V -> 3 f- n y ± — tf <7> m R N 
<Df8£#&3 (Life Sci.. 56, 1707-1713 (1995) ) 0 
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2 ©*ftTT2 4^WmSUfeB 1 6feff|iffl8§ (2xi 
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U 37°C-5%C0 2 <0&#TT4 8B$R8i£«Lfc 0 
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C0 2 ©'^TTSSlC4 8'l$MJ3«L;fe 0 
fc£U B 1 6 fiifiijfflBSfci: 0 . 1 N7m{ti- hVVJ*- 

mmmm<D^yts. o&g 4 1 5 nm).*mmLrc* 
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